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No Chromosomal Imbalances in Seborrheic Keratoses
Detectable by Comparative Genomic Hybridization
To the Editor:
Seborrheic keratoses (SK) are one of the most frequent
benign epithelial tumors of the human skin (MacKie, 1989).
Although clinical, dermatoscopic and microscopic features
of SK are well known, information about the pathogenesis of
this phenomenon are rare. There was much discussion
about a viral genesis of SK, but until now there is little ev-
idence for this hypothesis (Lee et al, 2001). As in many other
skin tumors sunlight might play a causative role (Kwon et al,
2003).
Recently, this journal published a study of Nakamura et al
(2001) that demonstrates clonality of keratinocytes in SK.
This finding argues for the hypothesis, that SK are true ne-
oplasms. Since almost all benign and malignant neoplasms
are characterized by chromosomal imbalances (Mitelman,
2003), we raised the question, if there are chromosomal
imbalances in SK. To answer this question, we analyzed
four SK of different patients by comparative genomic
hybridization (CGH).
DNA from kryo-asserved material was performed using
standard procedures. CGH was carried out as described
before (Hallermann et al, 2004). In each case, at least 10
metaphases were analyzed. Digital image acquisition and
image analysis (Applied Imaging, Newcastle, UK) were per-
formed as described elsewhere (Kallioniemi et al, 1992).
No imbalances were detected in all four cases of SK
(Fig 1). The basal cell carcinoma showed a gain of chro-
mosome 5.
The evolution of cytogenetic methods led to the disclo-
sure of chromosomal aberrations in almost every type of
human tumors. Chromosomal aberrations are recognized to
be a significant part of tumorigenesis. Since classical cyto-
genetics depends on cellculture to yield metaphase
spreads, CGH was developed for the cytogenetic analysis
of DNA extracted from even small tumor samples. Because
the sensitivity of classical chromosomal analysis using
metaphase spreads could be reduced by the overgrowth of
tumor cells with normal bystanders, we used CGH for the
screening for chromosomal imbalances in SK.
In contrast to most benign and malignant neoplasms,
there are no chromosomal imbalances detectable in our
collection of four SK. This finding is in line with the data
presented by Biesterfeld et al (1995), who have demon-
strated aneuploidia in cells of actinic keratosis and Bowen’s
disease, but in none of 10 SK by using DNA cytometry.
Since chromosomal aberrations have been described in
almost every human tumor type, our data argue for a re-
active nature of SK. For example, in skin tumors chro-
mosomal aberrations have been regularly demonstrated
in malignant tumors such as basal cell carcinomas, me-
lanomas, or Merkel cell carcinomas as well as in benign
tumors like benign adnexal tumors, lipomas, and le-
iomyomas (Willen et al, 1998; Ashton et al, 2001; Bastian,
2002; van Gele et al, 2002; Nishio et al, 2004). But we have
to confine to some types of tumors that are characterized
by molecular mechanism other than chromosomal aberra-
tions. For example, the microsatellite instability in colorectal
tumors of Hereditary Nonpolyposis Colorectal Cancer
(Schiemann et al, 2004).
Although CGH is a powerful tool for the detection of
chromosomal aberrations, it has some technical limitations.
The detection of aberrations requires more than 50% of
tumor cells in the sample. Otherwise it is possible that copy
number changes of chromosomes could be missed due to a
dilution by bystander cells. Furthermore, CGH is only able to
detect chromosomal aberrations larger than 2 megabases
(Piper et al, 1995). For that reason, we cannot exclude, that
SK harbor chromosomal aberrations in only a small clone of
tumor cells or harbor mutations, which are too small to be
detected by CGH.
Our results are not in conflict with the data from
Nakamura et al (2001), who demonstrated clonality of ker-
atinocytes in SK. Irrespective of our results, SK might be a
clonal disease. Clonality does not mean malignancy and
malignancy does not mean chromosomal aberrations in all
cases. Reactive processes might also be clonal, like the
clonal expansion of T cells in allergic contact dermatitis or
the clonal expansion of T cells in hairy cell leukemia (Moss
and Gillespie, 1997).
Although the number of analyzed cases in this study is
small, we have to conclude that analyses of SK by CGH
does not help to disclose the true nature of this very com-
mon type of tumor.
Material and Methods
In four patients, clinically typical SK have been removed with a sharp
curette. All experiments have been approved by the Department of
Dermatology of the University Go¨ttingen. The procedure was carried
out with the informed consent of the patients according to Declaration
of Helsinki Principles. The material was divided into two parts and one
for histological examination, one for CGH analysis. The histologic ex-
amination revealed the diagnosis of a seborrheic keratosis, acanthotic
type in each lesion. One sample of an analyzed basal cell carcinoma
served as a control.
Abbreviations: CGH, comparative genomic hybridization; SK,
seborrheic keratoses
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Figure 1
Example for a CGH
analysis in a single
seborrheic keratosis
Seborrheic keratosis:
Comparative genomic
hybridization profile of a
single seborrheic kerato-
sis without chromosomal
gains or losses.
LETTER TO THE EDITOR 1205123 : 6 DECEMBER 2004
